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(54) PAPER SHEET FEEDING DEVICE 

(57)Abstract: 

PURPOSE: To provide a paper sheet feeding device which prevents a 
paper sheet from being pulled by a large force between a transport 
mechanism part at high speed and a feeding roller at low speed and 
drives out a paper sheet always in a stable manner. 
CONSTITUTION: A projection part 17 which projects outward in the 
radial direction is formed on a driving shaft 13 for driving a feeding roller 
12, and on the feeding roller 12, a high frictional part 18 for generating a 
high frictional force is formed on the whole periphery of the outer 
peripheral part, and a nearly fan-shaped recessed part 1 9 which 
transmits the driving force of the driving shaft 13 to the feeding roller 12 
by the contact of the edge surface 20 on the top edge side in the 
revolution direction, with the projection part, and sets the driving-out 
roller 12 free for the driving shaft 13 in the state free from the contact 
with the projection part 1 7 is formed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the paper leaf delivery equipment which has the delivery roller which is formed in the conveyance 
direction preceding paragraph of the conveyance mechanism section which draws and conveys paper leaf, and 
lets out paper leaf to the aforementioned conveyance mechanism section rather than the bearer rate of this 
conveyance mechanism section at a low speed The aforementioned delivery roller is supported by the driving 
shaft free [ rotation ]. to this driving shaft The lobe which projects in the method of the outside of the direction 
of a path is prepared, on the aforementioned delivery roller While the high friction section which generates high 
frictional force is prepared in the perimeter of the periphery section Paper leaf delivery equipment characterized 
by forming the crevice of the outline flabellate which frees this delivery roller to a driving shaft in the state 
where transmit the driving force of the aforementioned driving shaft to this delivery roller, and the 
aforementioned lobe is not contacted when the end face by the side of a hand-of-cut nose of cam contacts the 
aforementioned lobe. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the paper leaf delivery equipment which dissociates one sheet at 

a time and lets out the accumulated paper leaf. 

[0002] 

[Description of the Prior Art] In order to process counting of paper leaf, such as a bill, differentiation, etc., there 
are some which were indicated by JP,63-77929,U as paper leaf delivery equipment with which paper leaf took 
out this one paper leaf at a time from the stowage by which accumulation receipt was carried out, and was 
prepared in the conveyance direction latter part, and which it lets out to the conveyance mechanism section 
which conveys paper leaf. This paper leaf delivery equipment has the delivery roller with which the high friction 
section which generates high frictional force was prepared in a part of periphery section, and lets out paper leaf 
to the latter conveyance mechanism section in the high friction section of this delivery roller. 
[0003] By the way, in order to perform exact differentiation processing and distribution processing of paper leaf, 
it is necessary to open and convey an interval between the paper leaf conveyed by the conveyance mechanism 
section, and the bearer rate of the conveyance mechanism section is made into high speed from the delivery 
speed of the delivery roller of paper leaf delivery equipment, and the method of pulling apart precedence paper 
leaf from consecutiveness paper leaf is adopted. Also in the conventional paper leaf delivery equipment 
mentioned above, when it sets up so that it may let out paper leaf until the conveyance force of the conveyance 
mechanism section is applied, and the conveyance force of the conveyance mechanism section is applied to 
paper leaf, the range of the high friction section As the low portion of frictional force contacts paper leaf, when 
it carries out high-speed conveyance of the paper leaf by the conveyance mechanism section smoothly from the 
high friction section of a delivery roller, an interval can be prepared between paper leaf. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if the physical relationship of the high friction section of a 
delivery roller and paper leaf shifts in the case of the above-mentioned paper leaf delivery equipment The state 
where the back end side contacted the high friction section of a delivery roller in spite of having sent the nose 
of cam of paper leaf into the conveyance mechanism section arises, paper leaf between high-speed conveyance 
mechanism sections and low-speed delivery rollers It was pulled by the big force, the blemish was sufficient for 
paper leaf just by this, and the problem that breakage will arise arose. 

[0005] Therefore, the purpose of this invention is offering the paper leaf delivery equipment with which paper 
leafs can prevent being pulled by the big force, and can always send out paper leaf smoothly between high- 
speed conveyance mechanism sections and low-speed delivery rollers. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the paper leaf delivery 
equipment of this invention It is prepared in the conveyance direction preceding paragraph of the conveyance 
mechanism section which draws and conveys paper leaf. It is what has the delivery roller which lets out paper 
leaf to the aforementioned conveyance mechanism section rather than the bearer rate of this conveyance 
mechanism section at a low speed, the aforementioned delivery roller It is supported by the driving shaft free 
[ rotation ]. to this driving shaft The lobe which projects in the method of the outside of the direction of a path 
is prepared, on the aforementioned delivery roller While the high friction section which generates high frictional 
force is prepared in the perimeter of the periphery section When the end face by the side of a hand-of-cut nose 
of cam contacts the aforementioned lobe, it is characterized by forming the crevice of the outline flabellate 
which frees this delivery roller to a driving shaft in the state where transmit the driving force of the 
aforementioned driving shaft to this delivery roller, and the aforementioned lobe is not contacted. 
[0007] 

[Function] According to the paper leaf delivery equipment of this invention, the lobe of a driving shaft will 
transmit the driving force of a driving shaft to a delivery roller, where the hand-of-cut nose-of-cam side of the 
crevice of a delivery roller is contacted, this will be rotated, and the high friction section prepared in the 



perimeter of a delivery roller by this will let out paper leaf to a conveyance mechanism section side. And if the 
nose of cam of paper leaf goes into the conveyance mechanism section, since the bearer rate of the 
conveyance mechanism section is more nearly high-speed than the delivery speed of a delivery roller, the 
conveyance mechanism section will draw paper leaf at high speed. The crevice of the outline flabellate which 
frees this delivery roller to a driving shaft in the state where a lobe is not contacted is formed in the delivery 
roller here. Since the direction of drawing in of the paper leaf by the above-mentioned conveyance mechanism 
section is a direction which makes a crevice estrange from a lobe When the conveyance mechanism section 
draws paper leaf at high speed, a delivery roller [ quicker than the rotational speed of a driving shaft ] The same 
bearer rate as the bearer rate of the conveyance mechanism section is made, and it will rotate, and even if it 
lets out paper leaf so that a predetermined interval may be opened between the paper leaf conveyed by the 
conveyance mechanism section, paper leaf is not pulled by the big force between high-speed conveyance 
mechanism sections and delivery rollers. And in order to free a delivery roller to a driving shaft by starting 
drawing in of the paper leaf by the conveyance mechanism section, even if paper leaf is in which position to a 
delivery roller, paper leaf is not pulled by the big force between high-speed conveyance mechanism sections and 
delivery rollers. 
[0008] 

[Example] The paper leaf delivery equipment by one example of this invention is explained below with reference 
to a drawing. The sign 1 in drawing shows the paper leaf delivery equipment of this example, and this paper leaf 
delivery equipment 1 is formed in the conveyance direction preceding paragraph of the conveyance mechanism 
section 3 which draws and conveys the paper leaf 2, such as a bill, here, the conveyance mechanism section 3 is 
******(ing) the conveyance belt 5 wound between pulleys 4, and drives it by the motor which only one 
conveyance belt 5 does not illustrate, and its another side is direct by this drive — or — being indirect (state 
where paper leaf 2 was made to intervene) — it takes and carries out the surroundings By driving so that the 
contact section 6 of conveyance belt 5 comrades may move towards the direction of the upper left in drawing 1 
in this example, paper leaf 2 is conveyed in the direction of the upper left by this contact section 6, and is 
conveyed leftward after that. 

[0009] As for paper leaf delivery equipment 1, the ejection roller 10 with which the elevator 7 in which paper leaf 
2 is carried in the state of accumulation, and which can be gone up and down is formed in casing 8, and fixed 
support was carried out on the support shaft 9 at the elevation direction side of this elevator 7 is formed. Here, 
it goes up and down an elevator 7 that what is located in the top side of the accumulated paper leaf 2 should 
always be contacted on the ejection roller 10 with predetermined contact force. 

[0010] The separation roller 11 is formed in the predetermined position on the tangent by the side of the hand- 
o^cut (direction of counterclockwise rotation in drawing 1 ) nose of cam of the periphery soffit position of the 
ejection roller 10, and the delivery roller 12 is supported by the driving shaft 13 in the top predetermined position 
by the side of the ejection roller 10 of this separation roller 1 1 so that the peripheral face may be contacted to 
the peripheral face of this separation roller 11 by predetermined contact force. Moreover, the follower roller 14 
is formed in the top predetermined position of the separation roller 1 1 so that the peripheral face may be 
contacted to the peripheral face of the delivery roller 12 by predetermined contact force, and this follower roller 
14 is direct or a thing which paper leaf 2 is made to intervene, takes indirectly, and is carried out the 
surroundings by the drive of the delivery roller 12. And the opening 15 of casing 8 is formed above the contact 
position of the delivery roller 12 and the follower roller 14, this opening 15 is countered, and the lead-in section 
16 which draws the paper leaf 2 of the above-mentioned conveyance mechanism section 3 is arranged. 
[0011] The rotation drive of the above-mentioned driving shaft 13 is carried out in the direction of a 
counterclockwise rotation in drawing 1 by the drive motor which is not illustrated, and the pin 17 which projects 
in the method of the outside of the direction of a path and which is a lobe is being fixed to the predetermined 
position. 

[0012] The delivery roller 12 is supported by the predetermined position of a driving shaft 13 free [ rotation ], 
and the high friction section 18 which the periphery section is made to generate predetermined high frictional 
force, for example, turns into it from rubber material etc. between paper leaf 2 has fixed to the perimeter. 
Moreover, the crevice 19 which makes an outline flabellate focusing on a driving shaft 13 is formed in the 
unilateral side of the near side in drawing 1 of the delivery roller 12, and the above-mentioned pin 17 is located 
in this crevice 19. Thereby, the driving force of a driving shaft 13 is transmitted in the ends side 20 and the 
state where can rotate now freely to a driving shaft 13 in the range to which a pin 17 is located among 21, and 
the pin 17 contacted the end face 20 by the side of the hand-of^cut nose of cam of a crevice 19, and a crevice 
19 is rotated to this driving shaft 13 and one. 

[0013] The ejection roller 10 is interlocked with rotation of the delivery roller 12, and a rotation drive is carried 
out That is, since the pulley 22 is being fixed to the delivery roller 12, and the pulley 23 is being fixed also to the 
ejection roller 10 and the belt 24 is wound between these pulleys 22 and 23, as shown in drawing 2 , if a driving 
shaft 13 rotates and the delivery roller 12 rotates [ a pin 17 ] in contact with the end face 20 by the side of the 



hand-of-cut nose of cam of a crevice 19, the driving force will be transmitted with a belt 24, and the ejection 
roller 10 will rotate. 

[0014] The separation roller 11 is for separating the paper leaf 2 which began to be kicked from the ejection 
roller 10. It is formed from material, such as rubber which can generate larger frictional force smaller than the 
frictional force of the high friction section 18 of the delivery roller 12, and paper leaf 2 and than the frictional 
force of paper leaf 2 comrades between paper leaf 2. At the time of a delivery operation, a rotation drive is 
carried out in the above-mentioned delivery roller 1 2 and this direction (the direction of a counterclockwise 
rotation in drawing 1 ). And since the frictional force between the overlapping paper leaf 2 is smaller than 
frictional force with the paper leaf 2 in contact with the delivery roller 1 2 and this when duplex delivery etc. 
occurs, the paper leaf 2 in contact with the delivery roller 12 will be sent along the conveyance direction with 
the driving force of the delivery roller 12, and the paper leaf 2 in contact with the separation roller 11 will be 
returned to an elevator 7 side with the driving force of the separation roller 11. In addition, the nose of cam of 
the paper leaf 2 which it was begun from the ejection roller 10 to kick casing 8 is drawn between the delivery 
roller 12 and the separation roller 11, between the delivery roller 12 and the follower rollers 14 is passed, and the 
guide 25 for leading to opening 15 is formed. 

[0015] In addition, the speed of the tangential direction of the delivery roller 12 and the follower roller 14 turns 
into delivery speed of paper leaf 2, the traverse speed of the contact section 6 of the conveyance belt 5 of the 
conveyance mechanism section 3 is a bearer rate, and delivery speed is set as the part low speed according to 
the predetermined interval prepared between the paper leaf 2 which it let out rather than the bearer rate. 
[0016] Order is explained later on below about the operation of the paper leaf delivery equipment 1 of this 
example of the above composition. 

[0017] When instructions are issued to let out paper leaf 2, the conveyance mechanism section 3 will drive in the 
predetermined conveyance direction, and the rotation drive of the delivery direction (the direction of a 
counterclockwise rotation in drawing 1 ) and the separation roller 11 will be carried out for the driving shaft 13 of 
paper leaf delivery equipment 1 in the anti-delivery direction (the direction of a counterclockwise rotation in 
drawing 1 ). 

[0018] The pin 17 fixed to this driving shaft 13 when the driving shaft 13 drove contacts the end face 20 by the 
side of the hand-of-cut nose of cam of the crevice 19 of the delivery roller 12, and, thereby, the delivery roller 

12 rotates to a driving shaft 13 and one. On the other hand, the rotation drive of the ejection roller 10 
connected with this by rotation of this delivery roller 12 through the belt 24 will be carried out at a 
predetermined ejection speed in the delivery direction. 

[0019] The nose of cam will be drawn by the guide 25 between the delivery roller 12 and the separation roller 11, 
and what is located in the top side of the paper leaf 2 accumulated by rotation of this ejection roller 10 on the 
elevator 7 will be inserted in it (state shown in drawing 3 ). 

[0020] When a driving shaft 13 furthermore rotates, paper leaf 2 Between the delivery roller 12 and the 
separation rollers 11, contacting the high friction section 18 of the delivery roller 12 in the delivery direction 
After sliding mostly, moving that there is nothing and the nose's of cam passing through between the delivery 
roller 12 and the follower rollers 14, it projects from opening 15, and results in the lead-in section 16 of the 
conveyance mechanism section 3 (state shown in drawing 4 ), and drawing in is started by the contact section 6 
between both the conveyances belts 5 of the conveyance mechanism section 3. 

[0021] Since the bearer rate of the above-mentioned conveyance mechanism section 3 is more nearly high- 
speed than the delivery speed of the delivery roller 12 and the follower roller 14, the conveyance mechanism 
section 3 will draw paper leaf 2 at high speed. The crevice 19 which frees this delivery roller 12 to a driving shaft 

13 in the state where a pin 17 is not contacted is formed in the delivery roller 12 here. Since the direction of 
drawing in of the paper leaf 2 by the above-mentioned conveyance mechanism section 3 is a direction which 
makes a crevice 1 9 estrange from a pin 17 When the conveyance mechanism section 3 draws paper leaf 2 at 
high speed, the delivery roller 12 is movement of paper leaf 2, makes the same speed as the bearer rate of the 
conveyance mechanism section 3 quicker than the rotational speed of a driving shaft 13, and rotates (state 
shown in drawing 5 ). 

[0022] When the above-mentioned paper leaf 2 separates from the delivery roller 12 and the follower roller 14 to 
the conveyance mechanism section 3 side, the force in which the delivery roller 12 rotates this to the delivery 
direction side of paper leaf 2 stops and acting. At this time, although the following paper leaf 2a is the midst of 
kick **** with the ejection roller 10 and is in the state where the nose of cam was already sent in between the 
delivery roller 12 and the follower roller 14, it is ********(ed) by rotation of the separation roller 1 1 to the 
delivery direction at an opposite direction, making an opposite direction rotate the delivery roller 12 to the 
delivery direction. In addition, in case the delivery roller 12 rotates reversely, the ejection roller 10 interlocked 
with this will also be rotated reversely, and the following paper leaf 2a will be returned good. 
[0023] By the inverse rotation of the above-mentioned delivery roller 1 2, and movement by the side of the end 
face 20 of the pin 17 of a driving shaft 13 by which rotation is continued, when a pin 17 contacts an end face 20 



(state shown in drawing 6 ), the driving force from this driving shaft 13 will get across to the delivery roller 12 
again, this delivery roller 12 will rotate to the delivery direction side, and the following paper leaf 2a will be sent 
out (state shown in drawing 7 ). And an interval predetermined to between paper leaf which it lets out to paper 
leaf [ which this already let out to the conveyance mechanism section 3 side since high-speed conveyance of 
the paper leaf 2 already drawn by the conveyance mechanism section 3 while a delivery was performed to the 
conveyance mechanism section 3 of paper leaf of degree after delivery roller 12 rotates reversely as mentioned 
above 2a was carried out ] 2, and degree 2a will be opened. 

[0024] By the above, even if it lets out paper leaf 2 so that a predetermined interval may be opened between the 
paper leaf 2 conveyed by the conveyance mechanism section 3, between the conveyance mechanism section 3 
and the delivery roller 12, being pulled by the big force can be lost, and paper leaf 2 can prevent breakage of the 
paper leaf 2 resulting from this etc., and can send out paper leaf 2 smoothly. And in order to free the delivery 
roller 12 to a driving shaft 13 by starting drawing in of the paper leaf 2 by the conveyance mechanism section 3, 
even if paper leaf 2 is in which position to the delivery roller 12, between the conveyance mechanism sections 3 
and the delivery rollers 12 with high-speed paper leaf 2, being pulled by the big force can be lost and paper leaf 
2 can always be sent out smoothly. 

[0025] In addition, when drawing in of the paper leaf 2 by the conveyance mechanism section 3 is completely 
completed so that the above-mentioned operation may be performed, the angle between the end face 20 of the 
above-mentioned crevice 19 and 21, i.e., the free-rotation angle of the crevice 19 to a pin 17, will be set up so 
that a pin 17 may not contact at the aforementioned time in contact with the end face 21 by the side of the 
hand-of-cut back end. Moreover, the distance between the paper leaf 2 conveyed will be set up with the 
delivery speed of the delivery roller 12 and the bearer rate of the conveyance mechanism section 3 by rotation 
of a driving shaft 13, and the return speed of the paper leaf 2 of the separation roller 11. 
[0026] 

[Effect of the Invention] Even if it lets out paper leaf according to the paper leaf delivery equipment of this 
invention so that a predetermined interval may be opened between the paper leaf conveyed by the conveyance 
mechanism section as explained in full detail above, between the conveyance mechanism section and a delivery 
roller, being pulled by the big force can be lost, and paper leaf can prevent breakage of the paper leaf resulting 
from this etc., and can send out paper leaf smoothly. And in order to free a delivery roller to a driving shaft by 
starting drawing in of the paper leaf by the conveyance mechanism section, even if paper leaf is in which position 
to a delivery roller, between the conveyance mechanism sections and delivery rollers with high-speed paper leaf, 
being pulled by the big force can be lost and paper leaf can always be sent out smoothly. 
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